The enzyme-linked immunosorbent assay (ELISA) described by Engvall and Perlmann has been used for the detection of antibodies against Mycoplasma pneumoniae. These organisms, grown in flat-bottom wells of microtiter plates, were used as antigen. Preliminary results suggest that ELISA is specific and that its sensitivity is somewhere in between those of the metabolic inhibition and radioimmunoprecipitation methods. Unlike other serological methods, such as metabolic inhibition and mycoplasmacidal tests, in which the presence of antibiotics in sera may give false results, ELISA provided results that were not influenced by antibiotics. Furthermore, ELISA offers the possibility of measuring not only immunoglobulin M, but also complement-independent antibodies, especially those of the immunoglobulin A class. Theoretical aspects concerning the different sensitivities of some serological reactions are discussed.
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In the field of specific immunological techniques, complement fixation, metabolic-inhibition (MI), and mycoplasmacidal tests have been widely used for the serological diagnosis of diseases caused by Mycoplasma pneumoniae. A large amount of literature exists concerning their specificity, sensitivity, and reproducibility (2-4, 12, 19; F. Busolo, M. Zorzenon, and I. Piacentini, Boil. Ist. Sieroter. Milan., in press). Radioimmunoprecipitation has recently been proposed, which, due to its elevated sensitivity, offers great advantages over other methods, though posing serious problems concerning worker safety and elimination of the radioisotopes. In other sectors of diagnostic serology, a new method, enzymelinked immunosorbent assay (ELISA), has been proposed which overcomes the above-mentioned problems. It is based on the work of Engvall and Perlmann (6) on specific antibodies against "solid-phase" adsorbed antigens using an enzyme-conjugated anti-gammaglobulin. The adaptation of micromethods makes this technique extremely versatile and practical, as can be seen in its wide application in serological diagnosis of bacterial (5, 8, 11, 15) , mycoplasmal (9) , viral (18, 19) , and parasitic (17, 20) disease.
In this brief communication we report the results obtained from 50 subjects with suspected primary atypical pneumonia examined with the immunoenzymatic method applied for the first time to the diagnosis of human diseases caused by mycoplasmas. ELISA. Before testing, the antigen fixed to the bottom of the wells was washed with phosphatebuffered saline containing 0.05% Tween 20, which prevented nonspecific adsorption of the antibody to the solid phase. Samples of 50,u of different serum dilutions (in phosphate-buffered saline + 0.05% Tween 20) were placed in the wells. The plates were incubated for 2 h at 37°C. The liquid was removed, and the wells were washed twice with phosphate-buffered saline + Tween. A 50-/il sample of conjugated antiserum diluted in tris(hydroxymethyl)aminomethane-hydrochloride buffer was added to each well, and the plates were incubated again for 2 h at 37°C. After two washings, 250 ,ul of p-nitrophenyl phosphate (1 mg/ml) solution in carbonate buffer (pH 9.8) was added, and plates were incubated for 1 h at 37°C. The reaction was then stopped with the addition of 50 pl of 3 N NaOH. Absorbance was read at 400 nm in a PerkinElmer 124 double-ray spectrophotometer using micro- Determination of a working dilution of conjugate antiserum. Five dilutions were run (from 1:100 to 1:500) in the presence of a predetermined quantity of antigens and against suitable dilutions of anti-M. pneumoniae reference serum. This was included in all the following tests as a check against the stability of the conjugate.
MATERIALS AND METHODS
RESULTS AND DISCUSSION Titration of the antigen. The maximum absorbance values were reached at 24 to 48 gg of protein per weil (Fig. 1) , corresponding to the optimal concentration of M. pneumoniae to be used in the ELISA. These absorbance values were also reached with M. pneumoniae cultures grown on the bottoms of the wells. At the working level, then, it is possible to follow both methods, either adding samples obtained from M. pneumoniae cultures of 24 Mug of protein to each well or cultivating the mycoplasmas directly in the wells and fixing them after 4 days or whenever the pH falls from 7.4 to 6.6.
In any case, the fixing of the mycoplasmas was done using 10% Formalin as reported by other authors working with various antigens (11) . As has been demonstrated in a series of preliminary experiments conducted using "fixed" and "nonfixed" antigens, the Formalin treatment has no significant effect on determinant antigenic sites of M. pneumoniae. The statistical analysis of the results in Fig. 3 shows that the values obtained by the ELISA method correlate well with those obtained by the MI test (P < 0.01). Of 50 sera examined, 19 had a titer below 1:16 with both methods used. In the majority of the remaining sera, the titers obtained with ELISA were slightly higher than those obtained with MI. In considering this difference, the class of immunoglobulin involved in these reactions should be noted.
In Fig. 4 and 5 two positive sera have been tested with polyvalent conjugated antiserum anti-IgG-M-A, monospecific anti-IgM, and antiIgA. In Fig. 4 , the ELISA reveals antibodies mostly belonging to the IgM class with a low level of serum IgA. The elevated titer of IgM with respect to total immunoglobulin may be due to the higher background of its negative controls. There may also be better conjugation of the enzyme to the antibody. Nonspecific absorption to the solid phase is always greater for IgM (Fig. 6 ). In Fig. 5 , IgA also appears.
The persistence of IgM antibodies for long periods was examined in only four patients. Three of them showed low titers of IgM 1 year after the onset of disease. These results agreed with those of Fernald et al. (7) and Biberfeld and Sterner (1). Both MI and ELISA tests were applied to study paired sera of eight patients. The antibody titers rose from 0 to 64-fold when the convalescent sera were collected at 20 days after the onset of disease.
To make a serological diagnosis of M. pneumoniae infections, it is necessary to demonstrate the so-called seroconversion phenomenon. the field of anti-M. pneumoniae antibody research, the radioimmunoprecipitation method is certainly more sensitive, providing titers higher than those obtained with other methods (4, 5) . Such behavior may be attributed to the fact that it detects immunoglobulins that not only may belong to any molecular class, but that are specific for both the glycolipid antigen and other antigens of the membrane. The antibody titers obtained with the complement fixation and MI tests are lower than those obtained with the radioimmunoprecipitation method, whereas the sensitivity of the ELISA and mycoplasmacidal tests is somewhere in between. Although the potential capacity of the mycoplasma cell attached to the solid phase to combine with all the antibodies present in the serum would suggest that ELISA is as sensitive 
